jellyfish envenomation because stings are rarely reported. It can be estimated that the number of cases could be as high as 150 million per year [10] . Research carried out in Italy revealed that medical services provided to jellyfish victims in Italian waters cost around €400,000 over a period of 5 years. This represents a significant burden for public health care providers [11] . In tropical or subtropical regions, jellyfish enjoy conditions which are even more conducive to growth and procreation, and the past 10 years has seen jellyfish blooms become increasingly common, especially in Thailand, possibly as a consequence of overfishing, global warming, and of activities which place excessive nutrient levels in the water, thus boosting plant growth while contributing to lower oxygen levels [12, 13] .
In the tropical seas of the Asia-Pacific region, the major jellyfish types include Chironex fleckeri, Aurelia aurita, and Chrysaora chinensis. Aurelia aurita, also known as the moon jellyfish, can be found all over the world, and had long been considered harmless. However, toxicology tests along medical reports have since confirmed that it is in fact a species which is venomous to humans [14] . Among the other types of jellyfish known to be venomous are Cyanea capillata and Chrysaora chinensis which appear predominantly in the seas around East Asia, including Thailand, Japan, and Korea [15] . In other parts of the world, especially the North Atlantic, North Pacific, and Arctic Oceans, Cyanea capillata, also known as the lion's mane jellyfish poses a potential threat [15] . Meanwhile, blooms of Cyanea nozakii have been seen in the Yellow Sea, the Bohai Sea, and the waters around Thailand [16] . In addition, the dangers posed by box jellyfish are relatively well-known since it has a reputation as one of the world's most venomous marine creatures [9] . The most dangerous of all these species is Chironex fleckeri, which is capable of causing rapid cardiorespiratory depression when it strikes, with the potential to kill within minutes when the dose received is high [17] . One problem is that many doctors and nurses do not have the requisite knowledge concerning box jellyfish, and are therefore not able to offer the best possible assistance to victims of envenomation. This situation persists despite a number of box jellyfish attacks occurring in Thai waters. The symptoms caused by box jellyfish envenomation, such as Irukandji syndrome, which is linked to carybdeid stings, and other envenomation sequelae are thus rarely diagnosed by Thai physicians [9, 17] .
Since these dangerous species are becoming more abundant, they pose an increasingly significant risk to divers and other tourists, especially when it is taken into account that they are almost invisible in the water. Divers are particularly threatened since they spend more time in the water in close proximity to jellyfish. In this study, the researchers therefore carried out a survey to assess the level of knowledge of Thai divers concerning jellyfish. This survey made use of a number of sub-questionnaires in order to gather the data. In this report, the findings concerning the section of the study which addressed the topic of jellyfish stings will be reported.
MATERIALS AND METHODS

STuDy DESIgN AND SAMPLINg
The study involved an investigation into the levels of knowledge held by divers about health, and hence the researchers visited a number of diving schools and participated on diving trips in order to gather data during May 2017. The study used a cross-sectional design to examine the divers' knowledge on the subject of jellyfish envenomation. The study population therefore comprised Thai scuba divers who attended the diving schools or joined the diving trips. The study participants were chosen through a convenience sampling approach with the exclusion criteria ensuring that divers who had previously worked in health care environments were not selected.
COLLECTION Of DATA
To gather data, a questionnaire was used. This instrument was written in Thai and was developed in accordance with the Cochrane Systematic Review and 2014 Expert Consensus with the approval of the Chinese Society of Toxicology [18] . Certain alterations were made to fit the purposes of this study. The instrument comprised two parts: the first covered demographic data through items involving gender, age, diving experience, education, and health and medical details, while the second emphasized knowledge concerning jellyfish envenomation and included items asking about sources of this knowledge, personal experience with jellyfish stings, knowledge of emergency first response, general knowledge about recognising and treating jellyfish stings, and also knowledge about the dangers and consequences of envenomation. The questions in the knowledge component included both multiple choice items and items requiring a true/false response [18] . For the purposes of this study, the term 'jellyfish' refers to the Chironex fleckeri, Aurelia aurita, Scyphozoans and Chrysaora chinensis species. Correct responses were therefore indicative of knowledge related to first aid, venomous species and body parts, and periods of increased incidence of attack in the context of the species mentioned.
DATA ANALySIS
The data underwent analysis using SurveyMonkey ® (San Mateo, California, USA), while counts and percentages were to describe the categorical variables. Correct answers were awarded one point, and other answers received zero in Sukati Suriyan et al., Jellyfish sting knowledge among Thai divers the case of single-answer items. For multiple choice items which listed more than one correct answer, one point was awarded for each correct answer identified, but the selection of a single wrong answer would result in a score of zero for that item. The total scores were then presented in the form of median ± standard deviation. Scores exceeding 60% were deemed satisfactory. Univariate analyses were performed for each of the factors which influence the knowledge score in order to determine the links between the total score and the variables involved. The results from the knowledge score were not normally distributed, and hence it was necessary to employ non-parametric tests for the purpose of performing the univariate analyses.
ETHICAL CONCERNS
The researchers received ethical approval from the Ethics Committee of Walailak University, Nakhon Si Thammarat, Thailand (WUEC-18-015-01); the study was carried out following the guidelines set out by the Declaration of Helsinki, and the participants completed the questionnaire in anonymity. Confidentiality was maintained at all times for the data collected.
RESuLTS
The study used data gathered from 238 Thai divers. Table 1 presents the socio-demographic data about the respondents, of whom 54.62% were male while 45.38% were female. In the age category, 86.14% were aged 18-35 years. A majority attended diving schools on the island of Koh Tao in Surat Thani province, Thailand (78.90%) and 65.22% held PADI certification (Professional Association of Diving Instructors) while 89.50% had less than 5 years' diving experience. Around 85% had attained at least a bachelor's degree level of education.
A total of 32% of the respondents (n = 75) stated that either they personally, or a diving colleague, had been stung by a jellyfish. A majority of the respondents (65.97%, n = 157) had some knowledge about jellyfish stings, while the remainder had no such knowledge. Medical education concerning jellyfish stings was typically obtained through online sources (43.27%, n = 90), while other sources of information included television (16.35%, n = 34), friends or family (12.5%, n = 26), and the diving schools (27.88%, n = 58).
In Table 2 , the general knowledge levels of divers with regard to jellyfish envenomation are presented. The mean scores for knowledge were shown to be 71 ± 18%, or the equivalent of 6.4 out of 9 points.
In Table 3 , participants were asked about the symptoms and consequences of jellyfish envenomation. The highest score recorded was 100%, but the mean was 0.8 ± 0.36 or around 85%. In Table 4 , the respondents' knowledge of appropriate first aid responses to jellyfish envenomation is presented. For the first item, the mean score was 0.5/1.0 ± 0.50 while for the second it was 0.8/1.0 ± 0.36.
DIscUssION
The researchers believe this is the first research study to examine knowledge about jellyfish envenomation among a particular population. The study involved divers in Thailand, and it was found that while jellyfish injuries were common, fewer than half of the participants who had personally experienced a jellyfish attack had the necessary knowledge to intervene safely or effectively. While a majority knew something about jellyfish stings, few had sufficient knowledge of first aid to react correctly to envenomation. To address this problem, further training and medical education would be required.
gENERAL KNOwLEDgE CONCERNINg jELLyfISH ENvENOMATION
Jellyfish which are dead or tentacles which have separated from the body are still able to envenomate a victim if they have not yet dried out. Therefore, divers should take care not to touch dead jellyfish with their exposed skin. Jellyfish do not actively seek to attack humans, and will only sting after the provocation of coming into close proximity with a swimmer. It is therefore important for swimmers to avoid jellyfish whenever possible. Another way to reduce the incidence of jellyfish envenomation would be for divers to avoid the sea during the rainy season when the probability of an attack is greatest. In terms of knowledge about the dangers of different species, most participants were aware Sukati Suriyan et al., Jellyfish sting knowledge among Thai divers that box jellyfish stings can be fatal. This is important since box jellyfish have been reported in Thai waters. The level of general knowledge shown by the respondents overall was satisfactory, while two questions were successfully answered by more than 60% of the participants. More than half of the divers knew that the rainy season in the most dangerous period in Thailand for jellyfish stings. The reason for this is that when it rains, the presence of fresh water attracts jellyfish to move towards the shore [18] .
RECOgNITION Of SyMPTOMS
First aid is most effective when delivered early, accurately, and correctly. This requires immediate recognition that a problem exists. The first sign of mild envenomation is usually an itchy skin. If this is accompanied by hoarseness, burning pain, or chest pain, this is indicative of an allergic reaction to the sting. In some cases, this can quickly turn to acute pulmonary oedema and allergic shock within a period ranging from a few minutes up to six hours. Death is a potential outcome should this happen [19] . Accordingly, it is vital to be able to identify the symptoms quickly so that severe cases can be sent immediately to hospital. In particular, victims who have allergies, heart disease, a temperature exceeding 38°C, are aged above 65, or have been extensively stung across a large expanse of skin should be hospitalized as soon as possible [18] . The findings in this research suggest that a majority of divers have some knowledge of the signs of jellyfish envenomation, since more than half knew that itchiness would result in mild cases. However, 45% identified burning pain, chest pain, or hoarseness as signs of a mild case; this is potentially dangerous since any of these symptoms can be followed by allergic shock and death if immediate medical help is not sought. It would therefore be helpful if educational efforts could focus on this particular misconception so that divers will in future be aware of this potential danger.
fIRST AID KNOwLEDgE
When a jellyfish sting occurs, the victim should promptly leave the sea and have the wound cleaned in seawater. It is inadvisable to use fresh water since fresh water has low osmotic pressure which allows the remaining nematocysts to break apart and release further toxins [20] . Once the wound has been cleaned, the tentacles and any observable nematocysts should be removed carefully from the skin. It is advisable to use a seawater paste to cover the injured skin. Dry sand can also be used for this purpose. It is then possible to extract the jellyfish tentacles with tweezers or a knife. This can also be done by hand as long as protection is used to prevent the bare hands from suffering envenomation [21] . The knowledge of the divers was shown to be good in this section. However, it is a matter for concern that 47% of the respondents believed fresh water to be the better choice for cleaning the wound, since the use of fresh water would lead to a worsening of the injury. The divers were also shown to be generally well aware that they should not attempt to remove nematocysts with their bare hands.
MEDICAL EDuCATION AND fuRTHER TRAININg
The respondents cited the internet as their main source of medical education about jellyfish envenomation. This suggests that there is a need for better-designed and more accessible medical training and education to raise knowledge standards. Since many divers also obtained information from television or the diving schools, it might be argued that brochures could be used effectively to deliver this education. The diving schools themselves must also seek to increase the knowledge levels in first aid practices and skills along with appropriate responses to jellyfish envenomation. One useful aid to learning about symptoms would be photographs of typical skin reactions which could be used for comparison. The validity of this particular finding could be verified through future studies involving other seaside populations, such as fishermen and tourists. It may also be helpful to design educational materials which could extend this knowledge base to the general population.
LIMITATIONS Of THE STuDy
This study has a number of limitations. The problem of selection bias may be present since the sample size was small. Furthermore, the sample might not be fully representative of the population because a convenience sampling approach was employed. In addition, recruitment of the participants solely from diving schools means that it is difficult to make generalizations from the findings which extend beyond the diving fraternity. It cannot be inferred that the general population of Thailand, for example, would be similarly knowledgeable about jellyfish envenomation. Further studies would be required to shed light in this area.
CONCLuSIONS
This study may be the first to investigate knowledge levels about jellyfish envenomation among members of a particular population who are most at risk. Within this naval unit based in northeastern Thailand, jellyfish stings are frequently encountered, yet personnel scored badly in their knowledge of risk factors, symptoms, and appropriate first aid responses to jellyfish stings. From this it can be inferred that medical education and further training might be useful in order to improve this situation, offering divers better protection from the dangers of jellyfish attacks in the future.
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